Natural human antibodies to synthetic peptide autoantigens: correlations with age and autoimmune disease.
Clinically healthy humans as well as patients suffering from various autoimmune diseases produce natural antibodies against a variety of self-components. Such antibodies have been proposed to carry out a physiologic role in maintaining the integrity of self, as well as potentially destructive roles in the generation of autoimmune diseases. Because human autoantigens, particularly membrane proteins, are usually present in extremely small amounts, it is generally impossible to obtain enough to carry out a detailed characterization of the antibodies or the antigenic determinants recognized. To circumvent this difficulty, we developed synthetic autoantigens predicted from the gene sequence of two functionally critical membrane proteins; the band 3 anion transport protein which is found on all cells, and the T-cell receptor (beta chain) which is the antigen-specific receptor on thymus-derived lymphocytes. We have investigated the natural human IgM and IgG antibody responses to peptides selected on the basis of predicted molecular surface exposure and previously known antigenicity, and correlate levels of binding with changes in age and by comparison with autoimmune diseases. We report that the IgM response to synthetic autoantigens tends to be higher than that of IgG molecules, but significant IgG binding occurs to some peptides. This situation is particularly noticeable in comparison of rheumatoid arthritis patients with normal individuals. Distinct peptide portions of individual molecules are recognized differently by the autochthonous immune system as manifested by age dependence of the response and differential levels of IgM and IgG activity. The synthetic autoantigens that tend to generate the highest amounts of natural antibody are those that are either exposed on the surface of the cell (band 3 peptides) or are exposed in the predicted 3-dimensional folding of the molecule (T-cell receptor beta peptides). Rheumatoid arthritis patients tend to give higher IgM reactivities to both band 3 and Tcr beta peptides than do normals, with this effect being less pronounced in the distinct autoimmune disease systemic lupus erythematosus. Studies of normal humans ranging in age from 20 to 90 years suggest two major patterns for the IgM natural antibody response to synthetic peptides giving high response. The first is that the level of IgM reactivity is high early in life and remains high throughout. The second pattern is one in which the reaction is high in younger individuals, but diminishes substantially in the latter decades of life.(ABSTRACT TRUNCATED AT 400 WORDS)